Synergistic induction of microsomal heme oxygenase activity in rat liver and kidney by diethyldithiocarbamate and nickel chloride.
Microsomal heme oxygenase activity was measured in liver and kidney of rats killed after administration of sodium diethyldithiocarbamate (DDC) and nickel chloride (NiCl2), singly and in combinations (DDC dosages: 0.33 to 1.33 mmol/kg, im, 17 hr before death; NiCl2 dosages: 0.125 and 0.25 mmol/kg, sc, 17 hr before death). Synergistic induction was observed at all dosage combinations. At the highest dosages of DDC and NiCl2, the dual treatments induced heme oxygenase activity 11-fold in liver and 16-fold in kidney; at the same dosages given individually, DDC induction of heme oxygenase activity was 3-fold in liver and 2-fold in kidney, and NiCl2-induction was 1.3-fold in liver and 6-fold in kidney. Synergistic induction of heme oxygenase activity in liver occurred when DDC was injected 6 hr before to 6 hr after NiCl2; synergistic induction in kidney occurred when DDC was injected 6 hr before to 3 hr after NiCl2. Actinomycin D prevented the induction of heme oxygenase activity by DDC or NiCl2, given individually; the effect of actinomycin D on synergistic induction could not be measured, since the rats all died following treatment with DDC, NiCl2, and actinomycin D. Administration of cysteine to rats, po, 18 hr before death, partially suppressed the induction of hepatic heme oxygenase activity by DDC, singly or in combination with NiCl2. Synergistic induction of hepatic heme oxygenase activity also occurred in rats that received dual injections of DDC (1.33 mmol/kg, im) and hemoglobin (0.3 g/kg, iv); the synergism of DDC and hemoglobin, although statistically significant, was small in comparison to the striking synergistic effect of DDC and NiCl2.